During this teleconference, Mr. Tracy explained to Examiner Stole that the originally 
filed Sequence Listing contained three typographical errors (identified in detail below). 
Mr. Tracy discussed with Examiner Stole what evidence would be required to correct 
the typographical errors. Based on this discussion, and a follow-up discussion between 
Kevin Hooper of this firm and Examiner Stole on May 16, 2001, the applicants 
undertook costly and time-intensive lab work to demonstrate that the errors in the 
originally filed Sequence Listing are typographical in nature and that one skilled in the 
art would readily recognize these errors and how to remedy them by sequencing the 
clone identified in the present application, which is publically available. (See In re Oda, 

170 USPQ 268 (CCPA 1971). 

The substitute Sequence Listing corrects the following three typographical 

errors present in the original Sequence Listing: 

(1) the nucleotide at position 852 of SEQ ID NO:1 has been 

changed from "G" to -C-; 

(2) the nucleotide at position 644 of SEQ ID NO:3 has been 
changed from "A" to --C-; and 

(3) the amino acid at position 192 of SEQ ID NO:7 has been 
changed from "Asn" to ~Thr~. 

The corrections contained in the substitute Sequence Listing are supported by the 
deposit of the strain from which SEQ ID NOs:1 , 3 and 7 were obtained under the terms 
of the Budapest Treaty at the Deutsche Sammlung Von Mikroorganismen, 
Grisebachstrasse, D-3400 Gottingen, Germany, under Deposit No.: DSM 4025 on 
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March 17, 1987, and the reference to the deposit in the specification (see page 8, lines 
9-11). 

The evidence supporting the requested correction is submitted 
concurrently herewith in the form of declarations by the scientist who commissioned the 
sequencing on behalf of the applicants, and employees of independent cloning and 
sequencing companies who cloned and sequenced the relevant parts of the deposited 

clone. See Exhibits C-F. -'-^ toC.^*'-^ 

Claims 4 and 5 have been amended to replace the term "DNA" with 
--isolated nucleic acid-. In view of the amendment to claim 4, claim 1 1 , which depends 
form claim 4, has been amended to replace the term "DNA" with -nucleic acid-. 
Support for these amendments can be found in the specification at, for example, page 
8, line 18 to page 9, line 3, and page 10, lines 11-16. 

Claims 10 and 11 have been amended to replace the term "recombinant 
organism comprising" with -host cell transformed with-. Support for this amendment 
can be found in original claim 12 and in the specification at, for example, page 8, line 18 

to page 9, line 3, and page 12, lines 13-19. 

Claim 29 has been amended to specify that the recited "isolated 
polynucleotide" comprises SEQ ID NO:1. Support for this amendment can be found in 
the Sequence Listing submitted with the original application and in the specification at, 

for example, page 16, lines 1-7. 

Claim 30 has been amended to specify that the recited "isolated 
polynucleotide" comprises "a polynucleotide sequence encoding a polypeptide fragment 
consisting of amino acid residues 1 to 95 of SEQ ID NO:5." Support for this amendment 
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can be found in Figure 4 and in the Sequence Listing, which were submitted with the 
original application, and in the specification at, for example, page 60, line 13. 

Claim 31 has been amended to specify that the recited "isolated 
polynucleotide" comprises "a polynucleotide sequence encoding a polypeptide fragment 
consisting of amino acid residues 1 to 135 of SEQ ID NO:5." Support for this 
amendment can be found in Figure 4 and in the Sequence Listing, which were 
submitted with the original application, and in the specification at, for example, page 60, 
line 11. 

It is submitted that no new matter has been introduced by the foregoing 
amendments. Approval and entry of the amendments is respectfully requested. 

Substitute Sequence Listing 

We thank the prior Examiner for the courtesies extended during the 
telephonic Interviews ("Interviews") conducted with Tim Tracy and Kevin Hooper of our 
offices on June 23, 1999 and May 16, 2001, respectively. In accordance with 
comments made by the Examiner during the Interviews, the Specification has been 
amended to replace the existing Sequence Listing with a substitute Sequence Listing 
that corrects three typographical errors, as set forth above. A paper copy of the 
Sequence Listing is attached hereto as Exhibit A and a computer readable form of the 
Sequence Listing is attached hereto as Exhibit G. 

In accordance with 37 CFR § 1.825(b), upon information and belief, the 
content of the paper copy and the computer readable form of the Sequence Listing 
submitted herewith are, upon information and belief, identical. 
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In support of the corrections embodied in the substitute Sequence Listing 
and as recommended by the Examiner during the Interviews, we have attached as 
Exhibits C-F, respectively, the First Declaration of Dr. Masako Shinjoh under 37 C.F.R. 
§1.132 ("First Shinjoh Declaration"), the Second Declaration of Dr. Masako Shinjoh 
under 37 C.F.R. §1,132 ("Second Shinjoh Declaration"), the Declaration of Mr. 
Yoshitaka Murata under 37 C.F.R. §1.132 ("Murata Declaration"), and the Declaration of 
Mr. Masao Mashita under 37 C.F.R. §1.132 ("Mashita Declaration"). 

Dr. Shinjoh, a genetic engineer at Nippon Roche Research Center of 
Nippon Roche K.K. ("Roche") and a coinventor of the instant application (see First and 
Second Shinjoh Decls. 1 and 2), attests that after the instant application was filed 
she became aware of the following typographical errors in the originally filed Sequence 
Listing: 

(1 ) the nucleotide at position 852 of SEQ ID NO:1 is a "G," but it should 
be a "C"; 

(2) the nucleotide at position 644 of SEQ ID NO:3 is an "A," but it 
should be a "C"; and 

(3) the amino acid at position 192 of SEQ ID NO:7 is "Asn," but it 
should be "Thr". 

(See Second Shinjoh Decl. ffif 4-9). In accordance with Examiner Stole's guidance, to 
confirm these errors, Dr. Shinjoh commissioned the independent sequencing of strain 
DSM 4025, the same strain from which SEQ ID NOs: 1 and 3 were isolated, and from 
which SEQ ID NO: 7 was derived. (See page 17, lines 14-17 and Example 1 on pages 
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27-33). The deposit of strain DSM 4025 is specifically referenced in the specification. 
(See page 8, lines 9-1 1 ). 

Dr. Shinjoh obtained a sample of strain DSM 4025 from the Deutsche 
Sammlung Von Mikroorganismen und Zellkulturen GmbH ("DSMZ") (see Second 
Shinjoh Decl. at flf 6-9). Dr. Shinjoh then forwarded the sample of DSM 4025 to Mr. 
Masao Mashita for sequencing at an independent cloning and sequencing company. 
(See First Shinjoh Decl. fflf 10-12). 

Mr. Mashita, Sales & Marketing Director at Sawady Technology Co., Ltd. 
(see Mashita Decl. 1), then forwarded the sample of DSM 4025 received from Dr. 
Shinjoh to Mr. Yoshitaka Murata at another company independent from Roche for the 
isolation of chromosomal DNA (see Id. flf 6 and 7). Mr. Murata, a scientist at K.K. 
Kyurin Corporation (see Murata Decl. 1), supervised the isolation of chromosomal 
DNA from the sample of DSM 4025 and forwarded the isolated DNA to Mr. Mashita (see 
Id. at 1f1f 7-10). Mr. Mashita then supervised the sequencing of the DNA (see Mashita 
Decl. 8 and 9) and forwarded the resulting sequence to Dr. Shinjoh (see Id. at 10). 

Upon receipt of the nucleotide sequence obtained from DSM 4025, Dr. 
Shinjoh was able to confirm that in fact, the Sequence Listing originally filed with the 
instant application contained the aforementioned three errors. (Second Shinjoh Decl. 
n 1 6-20). 

As the Federal Circuit has recently confirmed, reference in a patent 
specification to a deposit of genetic material is sufficient to fully describe that material. 
See Enzo Biochem Inc. v. Gen-Probe Inc., 63 USPQ2d 1609, 1614 (Fed. Cir. 2002) 
("[Rjeference in the specification to deposits of nucleotide sequences describe those 
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sequences sufficiently to the public for purposes of meeting the written description 
requirement."). In view of the reference to the deposit of strain DSM 4025 in the 
specification (see page 8, lines 9-11), the Declarations submitted herewith and the 
discussions with the Examiner during the Interviews, the identified errors would have 
been obvious to one skilled in the art as well their remedy. Thus, the proposed 
corrections are not new matter. (In re Oda, 170 USPQ at 271). Accordingly, entry and 
approval of the substitute Sequence Listing correcting the aforementioned errors is 
respectfully requested. 

Objections 

The Examiner objected to claim 16 "as being dependent upon a rejected 
base claim 10." (Paper No. 16 at 9). However, we note that claim 16 is an independent 
claim and is not dependent on claim 10. Accordingly, it is respectfully submitted that 
this objection is moot and should be withdrawn. 

§101 Rejections 

Claims 4 and 5 were rejected under 35 U.S.C. § 101. In making the 
rejection, the Examiner asserted that "[i]n the absence of the hand of man, naturally 
occurring proteins and/or nucleic acids are considered non-statutory subject matter." 
(Paper No. 16 at 2). The Examiner suggested that "[t]his rejection may be overcome by 
amending the claims to contain wording such as 'An isolated nucleic acid'." (Id. at 2-3). 

With a view towards furthering prosecution and in accordance with the 
Examiner's recommendation, claims 4 and 5 have been amended to recite "an isolated 
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nucleic acid." Accordingly, it is respectfully submitted that the rejection is rendered 
moot and should be withdrawn. 

Claims 10 and 11 also were rejected under 35 U.S.C. § 101. In making the 
rejection, the Examiner asserted that "the claimed invention is directed toward non- 
statutory subject matter. These claims include humans within their scope." (Paper No. 
16 at 3). The Examiner suggested that "[t]his rejection may be overcome by amending 
the claims to contain wording such as 'A host cell transformed... 1 ." {Id.). 

With a view towards furthering prosecution and in accordance with the 
Examiner's recommendation, claims 10 and 11 have been amended to recite "a host 
cell transformed...." Accordingly, it is respectfully submitted that the rejection is 
rendered moot and should be withdrawn. 

§112 Second Paragraph Rejections 

Claim 30 was rejected under 35 U.S.C. 112, second paragraph. In 

^ 

making the rejection, the Examiner asserted that claim 30 "is confusing as to whether 
the fragment of SEQ ID NO:5 has AADH activity." (Paper No. 16 at 4). 

With a view towards furthering prosecution, claim 30 has been amended 
to remove the recitation of "alcohol and aldehyde dehydrogenase activity" (i.e., AADH 
acitivity) and to recite a specific fragment "consisting of amino acid residues 1 to 95 of 
SEQ ID NO:5" as suggested by the Examiner. Accordingly, it is respectfully submitted 
that the rejection is rendered moot and should be withdrawn. 

Claim 35 was rejected as being identical to originally filed claim 12. (See 
Paper No. 16 at 5). With a view towards furthering prosecution, claim 35 has been 

NY01DOCSV3 11556.10 10 



cancelled, without prejudice. Accordingly, it is respectfully submitted that the rejection is 
rendered moot and should be withdrawn. 



§1 12 First Paragraph Rejections 

1 . Written Description 

Claims 8 and 33 were rejected under 35 U.S.C. 112, first paragraph, 
"because the specification does not disclose a repeatable process to obtain the vector 
pSSA102R." (Paper No. 16 at 5). In making the rejection, the Examiner asserted that 
"a deposit of this vector [pSSA102R] should have been made." (Id.). 

In response, the following statements are provided upon information and 

belief: 

The pSSA102R vector was deposited under the terms of the Budapest 
Treaty at the Deutsche Sammlung Von Mikroorganismen und Zellkulturen GmbH 
("DSMZ"), Mascheroder Weg 1b, D-38124 Braunschweig, Germany, under Deposit No.: 
DSM 14798 on February 1, 2002. Confirmation of this deposit is attached hereto as 
Exhibit H. 

All restrictions imposed by the depositor on the availability to the public of 
the deposited material mentioned will be irrevocably removed upon the granting of a 
patent. 

In view of the statements set forth above, it is respectfully submitted that 
the rejection of claims 8 and 33 is rendered moot and should be withdrawn. 

Claim 29 was rejected under 35 USC §112, first paragraph. (Paper No. 
16 at 5-6). In making the rejection, the Examiner asserted that "the disclosure does not 
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set forth DNA molecules encoding polypeptides having sequences that are at least 80°/ 



% 



identical to SEQ ID NO:5," and that "[n]either the claim nor the specification contain any 
disclosure of the function of all the polypeptide sequences that are at least 80% cf 
identical to SEQ ID NO:5." (emphasis added) (Id.). 

Initially we note that, as is well settled, the written description requirement 
for a claimed genus may be satisfied by sufficient description of a representative 
number of species. See Regents of University of California v. Eli Lilly & Co., 43 
USPQ2d 1398, 1406 (Fed. Cir. 1997); and MPEP § 2163 (ll)(A)(3)(a)(ii). It is submitted 
that nowhere in the MPEP nor in existing legal precedent is there to be found the 
requirement that all of the polypeptide sequences in a genus of polypeptides sequences 
must be described. For this reason alone, the rejection should be withdrawn. 

Notwithstanding the legal deficiencies of the rejection, and with a view 
towards furthering prosecution, claim 29 has been amended to remove the recitation of 
sequences that are 80% identical to SEQ ID NO: 5. Accordingly, it is respectfully 
submitted that the rejection is rendered moot and should be withdrawn. 

Claim 31 also was rejected under 35 USC §112, first paragraph. (Paper $ -V 
No. 16 at 6-7). In making the rejection, the Examiner asserted that "the disclosure does 
not set forth DNA molecules encoding polypeptides having sequences that are at least 
80% identical to SEQ ID NO:5." (Id. at 6). 

With a view towards furthering prosecution, claim 31 has been amended 
to remove the recitation of sequences that are 80% identical to SEQ ID NO: 5. 
Accordingly, it is respectfully submitted that the rejection is rendered moot and should 
be withdrawn. 
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2. Enablement 



Claims 10 and 11 were rejected under 35 U.S.C. § 112, first paragraph. 
(Paper No. 16 at 5). In making the rejection, the Examiner asserted that "the 
specification... does not reasonably provide enablement for all possible host organisms 
... transformed or transfected" with the claimed plasmids. (Id.). However, the Examiner 
acknowledged that the specification is "enabling for host cells transformed or 
transfected with the claimed plasmids." (emphasis added) (Id.). 

With a view towards furthering prosecution, claims 10 and 11 have been 
amended as suggested by the Examiner to recite "a host cell transformed...." 
Accordingly, it is respectfully submitted that the rejection is rendered moot and should 



be withdrawn. 



Claims 29 and 31 were rejected under 35 U.S.C. § 112, first paragraph. 
(Paper No. 16 at 7). In making the rejection, the Examiner acknowledged that the 
specification was "enabling for the DNA molecule of SEQ ID NO:1, or DNA encoding 
SEQ ID NO:5, that contain a 45 amino acid fragment having alcohol and aldehyde 
dehydrogenase activity." (Id.). The Examiner asserted, however, that the specification 
"does not reasonably provide enablement for DNA encoding polypeptides having at 
least 80% identity to SEQ ID NO:5 or polynucleotides which encode a fragment of at 
least 45 amino acid residues of polypeptides having at least 80% identity to SEQ ID 
NO:5." (Id.). 

With a view towards furthering prosecution, claims 29 and 31 have been 
amended to remove the recitation of sequences that are 80% identical to SEQ ID NO: 5. 
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Accordingly, it is respectfully submitted that the rejection is rendered moot and should 



be withdrawn. 



In view of the foregoing, entry of and approval of the amendments, and 
allowance of all the claims, respectfully, is requested. If the Examiner has any 
questions regarding this paper, please contact the undersigned attorney. 



I hereby certify that this correspondence is being 
deposited with the United States Postal Servwe as first 
class mail in an envelope addressed to Commissioner for 
Patents, Washington<O.C. £023 1 , on December 4. 2002 




Gonzalo Merino 



Respectfully submitted, 




Gonzalo Merino 
Registration No. 51,192 
BRYAN CAVE LLP 
245 Park Avenue 
New York, NY 10167-0034 
(212)692-1800 
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SEQUENCE LISTING 

110 > Asakura, Akira 
Hoshino, Tatsuo 
Ojima, Setsuko 
Shin j oh, Masako 
Tomiyama, Noribumi 

<12 0> Novel Alcohol/Aldehyde Dehydrogenases 

<13 0> C3 843 5/10970 0CON 

<140> 09/470,667 
<141> 1999-12-22 

<150> US 08/934,506 
<151> 1997-09-19 

<160> 12 

<170> Patentln version 3.1 

<210> 1 

<211> 1740 

<212> DNA 

<213> Gluconobacter oxydans 

<400> 1 



atgaaaccga 


cttcgctgct 


ttgggccagt 


gctggcgcac 


ttgcattgct 


tgccgcaccc 


60 


gcctttgctc 


aagtgacccc 


cgtcaccgat 


gaattgctgg 


cgaacccgcc 


cgctggtgaa 


120 


tggatcagct 


acggtcagaa 


ccaagaaaac 


taccgtcact 


cgcccctgac 


gcagatcacg 


180 


actgagaacg 


tcggccaact 


gcaactggtc 


tgggcgcgcg 


gcatgcagcc 


gggcaaagtc 


240 


caagtcacgc 


ccctgatcca 


tgacggcgtc 


atgtatctgg 


caaacccggg 


cgacgtgatc 


300 


caggccatcg 


acgccaaaac 


tggcgatctg 


atctgggaac 


accgccgcca 


actgccgaac 


360 


atcgccacgc 


tgaacagctt 


tggcgagccg 


acccgcggca 


tggcgctgta 


cggcaccaac 


420 


gtttactttg 


tttcgtggga 


caaccacctg 


gtcgccctcg 


acaccgcaac 


tggccaagtg 


480 


acgttcgacg 


tcgaccgcgg 


ccaaggcgaa 


gacatggttt 


cgaactcgtc 


gggcccgatc 


540 


gtggcaaacg 


gcgtgatcgt 


tgccggttcg 


acctgccaat 


actcgccgtt 


cggctgcttt 


600 


gtctcgggcc 


acgactcggc 


caccggtgaa 


gagctgtggc 


gcaactactt 


catcccgcgc 


660 


gctggcgaag 


agggtgatga 


gacttggggc 


aacgattacg 


aagcccgttg 


gatgaccggt 


720 


gcctggggcc 


agatcaccta 


tgaccccgtc 


accaaccttg 


tccactacgg 


ctcgaccgct 


780 


gtgggtccgg 


cgtcggaaac 


ccaacgcggc 


accccgggcg 


gcacgctgta 


cggcacgaac 


840 
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acccgtttcg 


ccgtgcgtcc 


tgacacgggc 


gagattgtct 


ggcgtcacca 


gaccctgccc 


900 


cgcgacaact 


gggaccagga 


atgcacgttc 


gagatgatgg 


tcaccaatgt 


ggatgtccaa 


960 


ccctcgaccg 


agatggaagg 


tctgcagtcg 


atcaacccga 


acgccgcaac 


tggcgagcgt 


1020 


cgcgtgctga 


ccggcgttcc 


gtgcaaaacc 


ggcaccatgt 


ggcagttcga 


cgccgaaacc 


1080 


ggcgaattcc 


tgtgggcccg 


tgataccaac 


taccagaaca 


tgatcgaatc 


catcgacgaa 


1140 


aacggcatcg 


tgaccgtgaa 


cgaagatgcg 


atcctgaagg 


aactggatgt 


tgaatatgac 


1200 


gtctgcccga 


ccttcttggg 


cggccgcgac 


tggccgtcgg 


ccgcactgaa 


ccccgacagc 


1260 


ggcatctact 


tcatcccgct 


gaacaacgtc 


tgctatgaca 


tgatggccgt 


cgatcaggaa 


1320 


ttcacctcga 


tggacgtcta 


taacaccagc 


aacgtgacca 


agctgccgcc 


cggcaaggat 


1380 


atgatcggtc 


gtattgacgc 


gatcgacatc 


agcacgggtc 


gtacgctgtg gtcggtcgaa 


1440 


cgtgctgcgg 


cgaactattc 


gcccgtcttg 


tcgaccggcg 


gcggcgttct 


gttcaacggt 


1500 


ggtacggatc 


gttacttccg 


cgccctcagc 


caaqaaaccq 


gcgagaccct 


gtggcagacc 




cgccttgcaa 


ccgtcgcgtc 


gggccaggcc 


atctcttacg 


aggttgacgg 


catgcaatat 


1620 


gtcgccatcg 


caggtggtgg 


tgtcagctat 


ggctcgggcc 


tgaactcggc 


actggctggc 


1680 


gagcgagtcg 


actcgaccgc 


catcggtaac 


gccgtctacg 


tcttcgccct 


gccgcaataa 


1740 



<210> 2 
<211> 1740 
<212> DNA 

<213> Gluconobacter oxydans 
<400> 2 

atgaagacgt cgtctttgct ggttgcgagc gttgccgcgc ttgcaagcta tagctccttt 60 

gcgcttgctc aagtgacccc cgtcaccgat gaattgctgg cgaacccgcc cgctggtgaa 12 0 

tggatcagct acggtcagaa ccaagaaaac taccgtcact cgcccctgac gcagatcacg 180 

actgagaacg tcggccaact gcaactggtc tgggcgcgcg gcatgcagcc gggcaaagtc 240 

caagtcacgc ccctgatcca tgacggcgtc atgtatctgg caaacccggg cgacgtgatc 300 

caggccatcg acgccaaaac tggcgatctg atctgggaac accgccgcca actgccgaac 360 

atcgccacgc tgaacagctt tggcgagccg acccgcggca tggcgctgta cggcaccaac 42 0 

gtttactttg tttcgtggga caaccacctg gtcgccctcg acaccgcaac tggccaagtg 480 

acgttcgacg tcgaccgcgg ccaaggcgaa gacatggttt cgaactcgtc gggcccgatc 54 0 
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gtggcaaacg 


gcgtgatcgt 


tgccggttcg 


acctgccaat 


actcgccgtt 


cggctgcttt 


600 


gtctcgggcc 


acgactcggc 


caccggtgaa 


gagctgtggc 


gcaactactt 


catcccgcgc 


660 


gctggcgaag 


agggtgatga 


gacttggggc 


aacgattacg 


aagcccgttg 


gatgaccggc 


720 


gtctggggtc 


agatcaccta 


tgaccccgtt 


ggcggccttg 


tccactacgg 


ctcgtcggct 


780 


gttggcccgg 


cttcggaaac 


ccagcgcggc 


accaccggcg 


gcaccatgta 


cggcaccaac 


840 


acccgtttcg 


ctgtccgtcc 


cgagactggc 


gagatcgtct 


ggcgtcacca 


aactctgccc 


900 


cgcgacaact 


gggaccaaga 


gtgcaccttc 


gagatgatgg 


ttgccaacgt 


tgacgtgcag 


960 


cccgcagctg 


acatggacgg 


cgtccgctcg 


atcaacccga 


acgccgccac 


cggcgagcgt 


1020 


cgcgttctga 


ccggcgttcc 


gtgcaaaacc 


ggcaccatgt 


ggcagttcga 


cgccgaaacc 


1080 


ggcgaattcc 


tgtgggcccg 


tgacaccagc 


tacgagaaca 


tcatcgaatc 


gatcgacgaa 


1140 


aacggcatcg 


tgaccgtcga 


cgagtcgaaa 


gttctgaccg 


agctggacac 


cccctatgac 


1200 


gtctgcccgc 


tgctgctggg 


tggccgtgac 


tggccgtcgg 


ctgcgctgaa 


ccccgatacc 


1260 


ggcatctact 


ttatcccgct 


gaacaacacc 


tgcatggata 


tcgaagctgt 


cgaccaggaa 


1320 


ttcagctcgc 


tggacgtgta 


caaccaaagc 


ctgaccgcca 


aaatggcacc 


gggtaaagag 


1380 


ctggttggcc 


gtatcgacgc 


catcgacatc 


agcacaggcc 


gcaccctgtg 


gaccgctgag 


1440 


cgcgaagcct 


cgaactacgc 


gcctgtcctg 


tcgaccgctg 


gcggcgttct 


gttcaacggc 


1500 


ggcaccgacc 


gttacttccg 


cgctctcagc 


caagagaccg 


gcgagaccct 


gtggcagacc 


1560 


cgtctggcga 


ctgtcgcttc 


gggccaagct 


gtctcgtacg 


agatcgacgg 


cgtccaatac 


1620 


atcgccatcg 


gcggcggcgg 


cacgacctat 


ggttcgttcc 


acaaccgtcc 


cctggccgag 


1680 


ccggtcgact 


cgaccgcgat 


cggtaatgcg 


atgtacgtct 


tcgcgctgcc 


ccagcaataa 


1740 


<210> 3 
<211> 1737 
<212> DNA 

<213> Gluconobacter oxydans 










<400> 3 
atgaaactga 


cgaccctgct 


gcaaagcagc 


QCCQCCCtQC 


t tcrtcrc t tQcr 


cacraMrrr 

' V4 V-f W \rf \^ \* 


fin 


gcccttgccc 


aaaccgccat 


caccgatgaa 


atgctggcga 


acccgcccgc 


tggtgaatgg 


120 


atcaactacg 


gtcagaacca 


agagaactac 


cgccactcgc 


ccctgacgca 


gattaccgca 


180 


gacaacgtcg 


gccaactgca 


actggtctgg 


gcgcgcggta 


tggaagcggg 


caagatccaa 


240 
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gtgaccccgc 


ttgtccatga 


cggcgtcatg 


tatctggcaa 


accccggtga 


cgtgatccag 


300 


gccatcgacg 


ccgcgaccgg 


cgatctgatc 


tgggaacacc 


gccgccaact 


gccgaacatc 


360 


gccacgctga 


acagctttgg 


tgagccgacc 


cgcggcatgg 


ccctctatgg 


caccaacgtc 


420 


tatttcgtct 


cgtgggacaa 


ccacttggtc 


gcgctggaca 


cctcgaccgg 


ccaagtcgta 


480 


ttcgacgtcg 


atcgcggtca 


aggcacggat 


atggtctcga 


actcgtccgg 


cccgatt'gtc 


540 


gccaatggcg 


tcatcgttgc 


gggctcgacc 


tgtcagtatt 


cgccgttcgg 


ctgtttcgtt 


600 


tcgggccacg 


actcggccac 


cggtgaagag 


ctgtggcgca 


acacctttat 


cccgcgcgcc 


660 


ggcgaagagg 


gtgatgagac 


ctggggcaat 


gattacgagg 


cccgctggat 


gaccggcgtt 


720 


tggggccaga 


tcacctatga 


ccccgttggc 


ggccttgtcc 


actacggcac 


ctcagcagtt 


780 


ggccctgcgg 


ccgagattca 


gcgcggcacc 


gttggcggct 


cgatgtatgg 


caccaacacc 


840 


cgctttgctg 


tccgccccga 


gaccggcgag 


atcgtctggc 


gtcaccaaac 


tctgccccgc 


900 


gacaactggg 


accaagagtg 


tacgttcgag 


atgatggtcg 


tcaacgtcga 


cgtccagccc 


960 


tcggctgaga 


tggaaggcct 


gcacgccatc 


aaccccgatg 


ccgccacggg 


cgagcgtcgc 


1020 


gttgtgaccg 


gcgttccgtg 


caagaacggc 


accatgtggc 


agttcgacgc 


cgaaaccggc 


1080 


gaattcctgt 


gggcgcgcga 


caccagctat 


cagaacctga 


tcgaaagcgt 


cgatcccgat 


1140 


ggtctggtgc 


atgtgaacga 


agatctggtc 


gtgaccgagc 


tggaagtggc 


ctatgaaatc 


1200 


tgcccgacct 


tcctgggtgg 


ccgcgactgg 


ccgtcggctg 


cgctgaaccc 


cgatactggc 


1260 


atctatttca 


tcccgctgaa 


caacgcctgt 


agcggtatga 


cggctgtcga 


ccaagagttc 


1320 


agctcgctcg 


atgtgtataa 


cgtcagcctc 


gactataaac 


tgtcgcccgg 


ttcggaaaac 


1380 


atgggccgta 


tcgacgccat 


cgacatcagc 


accggccgca 


cgctgtggtc 


ggctgaacgc 


1440 


tacgcctcga 


actacgcgcc 


tgtcctgtcc 


accggcggcg 


gcgtgctgtt 


caacggcggc 


1500 


accgaccgtt 


acttccgcgc 


cctcagccaa 


gagaccggcg 


agacgctgtg 


gcagacccgt 


1560 


ctggcgactg 


tcgcctcggg 


tcaagcgatt 


tcctatgaga 


tcgacggcgt 


gcaatatgtc 


1620 


gccatcgggc 


gcggcggcac 


cagctatggc 


agcaaccaca 


accgcgccct 


gaccgagcgg 


1680 


atcgactcga 


ccgccatcgg 


cagcgcgatc 


tatgtctttg 


ctctgccgca 


gcagtaa 


1737 



<210> 4 
<211> 1740 
<212> DNA 
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<213> Gluconobacter oxydans 



<400> 4 
atgaacccca 


caacgctgct 


tcgcaccagc 


gcggccgtgc 


tattgcttac 


cgcgcccgcc 


60 


gcattcgcgc 


aggtaacccc 


gattaccgat 


gaactgctgg 


cgaacccgcc 


cgctggtgaa 


120 


tggattaact 


acggccgcaa 


ccaagaaaac 


tatcgccact 


cgcccctgac 


ccagatcact 


180 


gccgacaacg 


ttggtcagtt 


gcaactggtc 


tgggcccgcg 


ggatggaggc 


gggggccgta 


240 


caggtcacgc 


cgatgatcca 


tgatggcgtg 


atgtatctgg 


caaaccccgg 


tgatgtgatc 


300 


caggcgctgg 


atgcgcaaac 


aggcgatctg 


atctgggaac 


accgccgcca 


actgcccgcc 


360 


gtcgccacgc 


taaacgccca 


aggcgaccgc 


aagcgcggcg 


tcgcccttta 


cggcacgagc 


420 


ctctatttca 


gctcatggga 


caaccatctg 


atcgcgctgg 


atatggagac 


gggccaggtc 


480 


gtattcgatg 


tcgaacgtgg 


atcgggcgaa 


gacggcttga 


ccagtaacac 


cacggggccg 


540 


attgtcgcca 


atggcgtcat 


cgtcgcgggt 


tccacctgcc 


aatattcgcc 


ctatggatgc 


600 


tttatctcgg 


ggcacgattc 


cgcgacgggt 


gaggagctgt 


ggcgcaacca 


ctttatcccg 


660 


cagccgggcg 


aagagggtga 


cgagacttgg 


ggcaatgatt 


tcgaggcgcg 


ctggatgacc 


720 


ggcgtctggg 


gtcagatcac 


ctatgatccc 


gtgacgaacc 


ttgtgttcta 


tggctcgacc 


780 


ggcgtgggcc 


cagcgtccga 


aacccagcgc 


ggcacgccgg 


gcggcacgct 


gtatggcacc 


840 


aacacccgct 


ttgcggtgcg 


tcccgacacg 


ggcgagattg 


tctggcgtca 


ccagaccctg 


900 


ccgcgcgaca 


actgggacca 


agaatgcacg 


ttcgagatga 


tggtcgccaa 


cgtcgatgtg 


960 


caaccctcgg 


ccgagatgga 


gggtctgcgc 


gccatcaacc 


ccaatgcggc 


gacgggcgag 


1020 


cgccgtgtgc 


tgacgggtgc 


gccttgcaag 


accggcacga 


tgtggtcgtt 


tgatgcggcc 


1080 


tcgggcgaat 


tcctgtgggc 


gcgtgatacc 


aactacacca 


atatgatcgc 


ctcgatcgac 


1140 


gagaccggcc 


ttgtgacggt 


gaacgaggat 


gcggtgctga 


aagagctgga 


cgttgaatat 


1200 


gacgtctgcc 


cgaccttcct 


gggtgggcgc 


gactggtcgt 


cagccgcact 


gaacccggac 


1260 


accggcattt 


acttcttgcc 


gctgaacaat 


gcctgctacg 


atattatggc 


cgttgatcaa 


1320 


gagtttagcg 


cgctcgacgt 


ctataacacc 


agcgcgaccg 


caaaactcgc 


gccgggcttt 


1380 


gaaaatatgg 


gccgcatcga 


cgcgattgat 


atcagcaccg 


ggcgcacctt 


gtggtcggcg 


1440 


gagcgccctg 


cggcgaacta 


ctcgcccgtt 


ttgtcgacgg 


caggcggtgt 


ggtgttcaac 


1500 


ggcgggaccg 


accgctattt 


ccgtgccctc 


agccaggaaa 


ccggcgagac 


tttgtggcag 


1560 
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gcccgtcttg cgacggtcgc gacggggcag gcgatcagct acgagttgga cggcgtgcaa 162 0 
tatatcgcca tcggtgcggg cggtctgacc tatggcacgc aattgaacgc gccgctggcc 1680 
gaggcaatcg attcgacctc ggtcggtaat gcgatctatg tctttgcact gccgcagtaa 1740 



<210> 5 

<211> 579 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> SIGNAL 

<222> (1) . . (23) 
<223> 

<400> 5 

Met Lys Pro Thr Ser Leu Leu Trp Ala Ser Ala Gly Ala Leu Ala Leu 
15 10 15 



Leu Ala Ala Pro Ala Phe Ala Gin Val Thr Pro Val Thr Asp Glu Leu 

20 25 30 



Leu Ala Asn Pro Pro Ala Gly Glu Trp lie Ser Tyr Gly Gin Asn Gin 
35 40 45 



Glu Asn Tyr Arg His Ser Pro Leu Thr Gin lie Thr Thr Glu Asn Val 
50 55 60 



Gly Gin Leu Gin Leu Val Trp Ala Arg Gly Met Gin Pro Gly Lys Val 
65 70 75 80 



Gin Val Thr Pro Leu lie His Asp Gly Val Met Tyr Leu Ala Asn Pro 

85 90 95 



Gly Asp Val lie Gin Ala lie Asp Ala Lys Thr Gly Asp Leu lie Trp 

100 105 110 



Glu His Arg Arg Gin Leu Pro Asn lie Ala Thr Leu Asn Ser Phe Gly 
115 120 125 



Glu Pro Thr Arg Gly Met Ala Leu Tyr Gly Thr Asn Val Tyr Phe Val 
130 135 140 
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Ser Trp Asp Asn His Leu Val Ala Leu Asp Thr Ala Thr Gly Gin Val 
145 150 155 160 



Thr Phe Asp Val Asp Arg Gly Gin Gly Glu Asp Met Val Ser Asn Ser 

165 170 175 



Ser Gly Pro He Val Ala Asn Gly Val He Val Ala Gly Ser Thr Cys 

180 185 190 



Gin Tyr Ser Pro Phe Gly Cys Phe Val Ser Gly His Asp Ser Ala Thr 
195 200 205 



Gly Glu Glu Leu Trp Arg Asn Tyr Phe He Pro Arg Ala Gly Glu Glu 
210 215 220 



Gly Asp Glu Thr Trp Gly Asn Asp Tyr Glu Ala Arg Trp Met Thr Gly 
225 230 235 240 



Ala Trp Gly Gin He Thr Tyr Asp Pro Val Thr Asn Leu Val His Tyr 

245 250 255 



Gly Ser Thr Ala Val Gly Pro Ala Ser Glu Thr Gin Arg Gly Thr Pro 

260 265 270 



Gly Gly Thr Leu Tyr Gly Thr Asn Thr Arg Phe Ala Val Arg Pro Asp 
275 280 285 



Thr Gly Glu He Val Trp Arg His Gin Thr Leu Pro Arg Asp Asn Trp 
290 295 300 



Asp Gin Glu Cys Thr Phe Glu Met Met Val Thr Asn Val Asp Val Gin 
305 310 315 320 



Pro Ser Thr Glu Met Glu Gly Leu Gin Ser He Asn Pro Asn Ala Ala 

325 330 335 



Thr Gly Glu Arg Arg Val Leu Thr Gly Val Pro Cys Lys Thr Gly Thr 

340 345 350 



Met Trp Gin Phe Asp Ala Glu Thr Gly Glu Phe Leu Trp Ala Arg Asp 
355 360 365 



312508.1 



7 



Thr Asn Tyr Gin Asn Met lie Glu Ser He Asp Glu Asn Gly He Val 
370 375 380 



Thr Val Asn Glu 
385 



Val Cys Pro Thr 



Asn Pro Asp Ser 

420 



Asp Met Met Ala 
435 



Thr Ser Asn Val 
450 



He Asp Ala He 
465 



Arg Ala Ala Ala 



Leu Phe Asn Gly 

500 



Thr Gly Glu Thr 
515 



Gin Ala He Ser 
530 



Gly Gly Gly Val 
545 



Glu Arg Val Asp 



Leu Pro Gin 



Asp Ala He Leu 
390 



Phe Leu Gly Gly 
405 



Gly He Tyr Phe 



Val Asp Gin Glu 

440 



Thr Lys Leu Pro 
455 



Asp He Ser Thr 
470 



Asn Tyr Ser Pro 
485 



Gly Thr Asp Arg 



Leu Trp Gin Thr 

520 



Tyr Glu Val Asp 
535 



Ser Tyr Gly Ser 
550 



Ser Thr Ala He 
565 



Lys Glu Leu Asp 
395 



Arg Asp Trp Pro 
410 



He Pro Leu Asn 
425 



Phe Thr Ser Met 



Pro Gly Lys Asp 

460 



Gly Arg Thr Leu 
475 



Val Leu Ser Thr 
490 



Tyr Phe Arg Ala 
505 



Arg Leu Ala Thr 



Gly Met Gin Tyr 

540 



Gly Leu Asn Ser 
555 



Gly Asn Ala Val 
570 



Val Glu Tyr Asp 

400 



Ser Ala Ala Leu 
415 



Asn Val Cys Tyr 
430 



Asp Val Tyr Asn 
445 



Met He Gly Arg 



Trp Ser Val Glu 

480 



Gly Gly Gly Val 
495 



Leu Ser Gin Glu 
510 



Val Ala Ser Gly 
525 



Val Ala He Ala 



Ala Leu Ala Gly 

560 



Tyr Val Phe Ala 
575 
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<210> 6 

<211> 579 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> SIGNAL 

<222> (1) . . (23) 
<223> 

<400> 6 

Met Lys Thr Ser Ser Leu Leu Val Ala Ser Val Ala Ala Leu Ala Ser 
15 10 15 



Tyr Ser Ser Phe Ala Leu Ala Gin Val Thr Pro Val Thr Asp Glu Leu 

20 25 30 



Leu Ala Asn Pro Pro Ala Gly Glu Trp lie Ser Tyr Gly Gin Asn Gin 
35 40 45 



Glu Asn Tyr Arg His Ser Pro Leu Thr Gin lie Thr Thr Glu Asn Val 
50 55 60 



Gly Gin Leu Gin Leu Val Trp Ala Arg Gly Met Gin Pro Gly Lys Val 
65 70 75 80 



Gin Val Thr Pro Leu lie His Asp Gly Val Met Tyr Leu Ala Asn Pro 

85 90 95 



Gly Asp Val lie Gin Ala lie Asp Ala Lys Thr Gly Asp Leu lie Trp 

100 105 110 



Glu His Arg Arg Gin Leu Pro Asn lie Ala Thr Leu Asn Ser Phe Gly 
115 120 125 



Glu Pro Thr Arg Gly Met Ala Leu Tyr Gly Thr Asn Val Tyr Phe Val 
130 135 140 



Ser Trp Asp Asn His Leu Val Ala Leu Asp Thr Ala Thr Gly Gin Val 
145 150 155 160 



Thr Phe Asp Val Asp Arg Gly Gin Gly Glu Asp Met Val Ser Asn Ser 
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165 



170 



175 



Ser Gly Pro He Val Ala Asn Gly Val He Val Ala Gly Ser Thr Cys 

180 185 190 



Gin Tyr Ser Pro Phe Gly Cys Phe Val Ser Gly His Asp Ser Ala Thr 
195 200 



205 



Gly Glu Glu Leu Trp Arg Asn Tyr Phe He Pro Arg Ala Gly Glu Glu 
210 215 



220 



Gly Asp Glu Thr Trp Gly Asn Asp Tyr Glu Ala Arg Trp Met Thr Gly 
225 230 235 240 



Val Trp Gly Gin He Thr Tyr Asp Pro Val Gly Gly Leu Val His Tyr 

245 250 



255 



Gly Ser Ser Ala Val Gly Pro Ala Ser Glu Thr Gin Arg Gly Thr Thr 

260 265 



270 



Gly Gly Thr Met Tyr Gly Thr Asn Thr Arg Phe Ala Val Arg Pro Glu 
275 280 



285 



Thr Gly Glu He Val Trp Arg His Gin Thr Leu Pro Arg Asp Asn Trp 
290 295 



300 



Asp Gin Glu Cys Thr Phe Glu Met Met Val Ala Asn Val Asp Val Gin 

305 310 o-ir 

JXU 315 320 



Pro Ala Ala Asp Met Asp Gly Val Arg Ser He Asn Pro Asn Ala AL 

325 330 335 



Thr Gly Glu Arg Arg Val Leu Thr Gly Val Pro Cys Lys Thr Gly Thr 

340 345 



350 



Met Trp Gin Phe Asp Ala Glu Thr Gly Glu Phe Leu Trp Ala Arg Asp 
355 3 6 o 



365 



Thr Ser Tyr Glu Asn He He Glu Ser He Asp Glu Asn Gly He Val 
370 375 



380 
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Thr Val Asp Glu 
385 



Val Cys Pro Leu 



Asn Pro Asp Thr 

420 



Asp lie Glu Ala 
435 



Gin Ser Leu Thr 
450 



lie Asp Ala lie 
465 



Arg Glu Ala Ser 



Leu Phe Asn Gly 

500 



Thr Gly Glu Thr 
515 



Gin Ala Val Ser 
530 



Gly Gly Gly Thr 
545 



Pro Val Asp Ser 



Pro Gin Gin 



<210> 7 
<211> 578 
<212> PRT 



Ser Lys Val Leu 
390 



Leu Leu Gly Gly 
405 



Gly lie Tyr Phe 



Val Asp Gin Glu 

440 



Ala Lys Met Ala 
455 



Asp lie Ser Thr 
470 



Asn Tyr Ala Pro 
485 



Gly Thr Asp Arg 



Leu Trp Gin Thr 

520 



Tyr Glu He Asp 
535 



Thr Tyr Gly Ser 
550 



Thr Ala He Gly 
565 



Thr Glu Leu Asp 
395 



Arg Asp Trp Pro 
410 



He Pro Leu Asn 
425 



Phe Ser Ser Leu 



Pro Gly Lys Glu 

460 



Gly Arg Thr Leu 
475 



Val Leu Ser Thr 
490 



Tyr Phe Arg Ala 
505 



Arg Leu Ala Thr 



Gly Val Gin Tyr 

540 



Phe His Asn Arg 
555 



Asn Ala Met Tyr 
570 



Thr Pro Tyr Asp 

400 



Ser Ala Ala Leu 
415 



Asn Thr Cys Met 
430 



Asp Val Tyr Asn 
445 



Leu Val Gly Arg 



Trp Thr Ala Glu 

480 



Ala Gly Gly Val 
495 



Leu Ser Gin Glu 
510 



Val Ala Ser Gly 
525 



He Ala He Gly 



Pro Leu Ala Glu 

560 



Val Phe Ala Leu 
575 



312508.1 



11 



<213> Gluconobacter oxydans 



<220> 

<221> SIGNAL 
<222> (1) . . (23) 
<223> 

<400> 7 

Met Lys Leu Thr Thr Leu Leu Gin Ser Ser Ala Ala Leu Leu Val Leu 
15 10 15 



Gly Thr He Pro Ala Leu Ala Gin Thr Ala He Thr Asp Glu Met Leu 

20 25 30 



Ala Asn Pro Pro Ala Gly Glu Trp He Asn Tyr Gly Gin Asn Gin Glu 
35 40 45 



Asn Tyr Arg His Ser Pro Leu Thr Gin He Thr Ala Asp Asn Val Gly 
50 55 60 



Gin Leu Gin Leu Val Trp Ala Arg Gly Met Glu Ala Gly Lys He Gin 
65 70 75 80 



Val Thr Pro Leu Val His Asp Gly Val Met Tyr Leu Ala Asn Pro Gly 

85 90 95 



Asp Val He Gin Ala He Asp Ala Ala Thr Gly Asp Leu He Trp Glu 

100 105 no 



His Arg Arg Gin Leu Pro Asn He Ala Thr Leu Asn Ser Phe Gly Glu 
115 120 125 



Pro Thr Arg Gly Met Ala Leu Tyr Gly Thr Asn Val Tyr Phe Val Ser 
130 135 140 



Trp Asp Asn His Leu Val Ala Leu Asp Thr Ser Thr Gly Gin Val Val 
145 150 155 160 



Phe Asp Val Asp Arg Gly Gin Gly Thr Asp Met Val Ser Asn Ser Ser 

165 170 175 



Gly Pro He Val Ala Asn Gly Val He Val Ala Gly Ser Thr Cys Gin 

180 185 190 
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Tyr Ser Pro Phe Gly Cys Phe Val Ser Gly His Asp Ser Ala Thr Gly 
195 200 205 



Glu Glu Leu Trp 
210 



Asp Glu Thr Trp 
225 



Trp Gly Gin lie 



Thr Ser Ala Val 

260 



Gly Ser Met Tyr 
275 



Gly Glu He Val 
290 



Gin Glu Cys Thr 
305 



Ser Ala Glu Met 



Gly Glu Arg Arg 

340 



Trp Gin Phe Asp 
355 



Ser Tyr Gin Asn 
370 



Val Asn Glu Asp 
385 



Cys Pro Thr Phe 
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Arg Asn Thr Phe 
215 



Gly Asn Asp Tyr 
230 



Thr Tyr Asp Pro 
245 



Gly Pro Ala Ala 



Gly Thr Asn Thr 

280 



Trp Arg His Gin 
295 



Phe Glu Met Met 
310 



Glu Gly Leu His 
325 



Val Val Thr Gly 



Ala Glu Thr Gly 

360 



Leu He Glu Ser 
375 



Leu Val Val Thr 
390 



Leu Gly Gly Arg 



He Pro Arg Ala 

220 



Glu Ala Arg Trp 
235 



Val Gly Gly Leu 
250 



Glu He Gin Arg 
265 



Arg Phe Ala Val 



Thr Leu Pro Arg 

300 



Val Val Asn Val 
315 



Ala He Asn Pro 
330 



Val Pro Cys Lys 
345 



Glu Phe Leu Trp 



Val Asp Pro Asp 

380 



Glu Leu Glu Val 
395 



Asp Trp Pro Ser 



13 



Gly Glu Glu Gly 



Met Thr Gly Val 

240 



Val His Tyr Gly 
255 



Gly Thr Val Gly 
270 



Arg Pro Glu Thr 
285 



Asp Asn Trp Asp 



Asp Val Gin Pro 

320 



Asp Ala Ala Thr 
335 



Asn Gly Thr Met 
350 



Ala Arg Asp Thr 
365 



Gly Leu Val His 



Ala Tyr Glu He 

400 



Ala Ala Leu Asn 



405 410 



415 



Pro Asp Thr Gly He Tyr Phe He Pro Leu Asn Asn Ala Cys Ser Gly 

420 425 4 3o 



Met Thr Ala Val Asp Gin Glu Phe Ser Ser Leu Asp Val Tyr Asn Val 
435 440 445 



Ser Leu Asp Tyr Lys Leu Ser Pro Gly Ser Glu Asn Met Gly Arg He 
450 455 460 



Asp Ala He Asp He Ser Thr Gly Arg Thr Leu Trp Ser Ala Glu Arq 

465 470 ahc 

* /u 475 480 

Tyr Ala Ser Asn Tyr Ala Pro Val Leu Ser Thr Gly Gly Gly Val Leu 

485 490 495 

Phe Asn Gly Gly Thr Asp Arg Tyr Phe Arg Ala Leu Ser Gin Glu Thr 

500 505 510 

Gly Glu Thr Leu Trp Gin Thr Arg Leu Ala Thr Val Ala Ser Gly Gin 
515 520 525 

Ala He Ser Tyr Glu He Asp Gly Val Gin Tyr Val Ala He Gly Arq 
530 535 54Q 



Gly Gly Thr Ser Tyr Gly Ser Asn His Asn Arg Ala Leu Thr Glu Arq 
545 550 555 560 

He Asp Ser Thr Ala He Gly Ser Ala He Tyr Val Phe Ala Leu Pro 

565 570 5?5 



Gin Gin 



<210> 8 

<211> 579 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> SIGNAL 

<222> (1)..(23) 
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<223> 



<400> 8 

Met Asn Pro Thr Thr Leu Leu Arg Thr Ser Ala Ala Val Leu Leu Leu 
15 10 15 



Thr Ala Pro Ala Ala Phe Ala Gin Val Thr Pro lie Thr Asp Glu Leu 

20 25 30 



Leu Ala Asn Pro Pro Ala Gly Glu Trp lie Asn Tyr Gly Arg Asn Gin 
35 40 45 



Glu Asn Tyr Arg His Ser Pro Leu Thr Gin lie Thr Ala Asp Asn Val 
50 55 60 



Gly Gin Leu Gin Leu Val Trp Ala Arg Gly Met Glu Ala Gly Ala Val 
65 70 75 80 



Gin Val Thr Pro Met lie His Asp Gly Val Met Tyr Leu Ala Asn Pro 

85 90 95 



Gly Asp Val lie Gin Ala Leu Asp Ala Gin Thr Gly Asp Leu lie Trp 

100 105 110 



Glu His Arg Arg Gin Leu Pro Ala Val Ala Thr Leu Asn Ala Gin Gly 
115 120 125 



Asp Arg Lys Arg Gly Val Ala Leu Tyr Gly Thr Ser Leu Tyr Phe Ser 
130 135 140 



Ser Trp Asp Asn His Leu lie Ala Leu Asp Met Glu Thr Gly Gin Val 
145 150 155 160 



Val Phe Asp Val Glu Arg Gly Ser Gly Glu Asp Gly Leu Thr Ser Asn 

165 170 175 



Thr Thr Gly Pro He Val Ala Asn Gly Val He Val Ala Gly Ser Thr 

180 185 190 



Cys Gin Tyr Ser Pro Tyr Gly Cys Phe He Ser Gly His Asp Ser Ala 
195 200 205 
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Thr Gly Glu Glu 
210 



Glu Gly Asp Glu 
225 



Gly Val Trp Gly 



Tyr Gly Ser Thr 

260 



Pro Gly Gly Thr 
275 



Asp Thr Gly Glu 
290 



Trp Asp Gin Glu 
305 



Gin Pro Ser Ala 



Ala Thr Gly Glu 

340 



Thr Met Trp Ser 
355 



Asp Thr Asn Tyr 
370 



Val Thr Val Asn 
385 



Asp Val Cys Pro 



Leu Asn Pro Asp 

420 
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Leu Trp Arg Asn 
215 



Thr Trp Gly Asn 
230 



Gin lie Thr Tyr 
245 



Gly Val Gly Pro 



Leu Tyr Gly Thr 

280 



lie Val Trp Arg 
295 



Cys Thr Phe Glu 
310 



Glu Met Glu Gly 
325 



Arg Arg Val Leu 



Phe Asp Ala Ala 

360 



Thr Asn Met lie 
375 



Glu Asp Ala Val 
390 



Thr Phe Leu Gly 
405 



Thr Gly lie Tyr 



His Phe lie Pro 

220 



Asp Phe Glu Ala 
235 



Asp Pro Val Thr 
250 



Ala Ser Glu Thr 
265 



Asn Thr Arg Phe 



His Gin Thr Leu 

300 



Met Met Val Ala 
315 



Leu Arg Ala lie 
330 



Thr Gly Ala Pro 
345 



Ser Gly Glu Phe 



Ala Ser lie Asp 

380 



Leu Lys Glu Leu 
395 



Gly Arg Asp Trp 
410 



Phe Leu Pro Leu 
425 
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Gin Pro Gly Glu 



Arg Trp Met Thr 

240 



Asn Leu Val Phe 
255 



Gin Arg Gly Thr 
270 



Ala Val Arg Pro 
285 



Pro Arg Asp Asn 



Asn Val Asp Val 

320 



Asn Pro Asn Ala 
335 



Cys Lys Thr Gly 
350 



Leu Trp Ala Arg 
365 



Glu Thr Gly Leu 



Asp Val Glu Tyr 

400 



Ser Ser Ala Ala 
415 



Asn Asn Ala Cys 
430 



Tyr Asp lie Met Ala Val Asp Gin Glu Phe Ser Ala Leu Asp Val Tyr 
435 440 445 



Asn Thr Ser Ala Thr Ala Lys Leu Ala Pro Gly Phe Glu Asn Met Gly 
450 455 460 



Arg lie Asp Ala lie Asp lie Ser Thr Gly Arg Thr Leu Trp Ser Ala 
465 470 475 480 



Glu Arg Pro Ala Ala Asn Tyr Ser Pro Val Leu Ser Thr Ala Gly Gly 

485 490 495 



Val Val Phe Asn Gly Gly Thr Asp Arg Tyr Phe Arg Ala Leu Ser Gin 

500 505 510 



Glu Thr Gly Glu Thr Leu Trp Gin Ala Arg Leu Ala Thr Val Ala Thr 
515 520 525 



Gly Gin Ala He Ser Tyr Glu Leu Asp Gly Val Gin Tyr He Ala He 
530 535 540 



Gly Ala Gly Gly Leu Thr Tyr Gly Thr Gin Leu Asn Ala Pro Leu Ala 
545 550 555 560 



Glu Ala He Asp Ser Thr Ser Val Gly Asn Ala He Tyr Val Phe Ala 

565 570 575 



Leu Pro Gin 



<210> 9 
<211> 82 
<212> DNA 

<213> synthetic oligonucleotide 
<400> 9 

catgaaaata aaaacaggtg cacgcatcct cgcattatcc gcattaacga cgatgatgtt 60 
ttccgcctcg gctctcgccc ag 82 



<210> 10 
<211> 83 
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<212> DNA 

<213> synthetic oligonucleotide 



<400> 10 

gttacctggg cgagagccga ggcggaaaac atcatcgtcg ttaatgcgga taatgcgagg 



60 



atgcgtgcac ctgtttttat ttt 



83 



<210> 11 

<211> 27 

<212> PRT 

<213> Escherichia coli 
<220> 

<221> SIGNAL 

<222> (1) . . (26) 
<223> 

<400> 11 

Met Lys lie Lys Thr Gly Ala Arg lie Leu Ala Leu Ser Ala Leu Thr 
15 10 15 



Thr Met Met Phe Ser Ala Ser Ala Leu Ala Gin 



<210> 12 
<211> 27 
<212> DNA 

<213> synthetic oligonucleotide 
<400> 12 

gttagcgcgg tggatcccca ttggagg 2 7 



20 



25 
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In re Application of : 
U.S. Serial No.: 
For: 



Akira ASAKURA, ef a/. 
09/470,667 

NOVEL ALCOHOL ALDEHYDE DEHYDROGENASES 



ibit B 



it 



Marked Up" Amendments to Claims Pursuant to Rule 1.121(cU1)(ii 



4. (Amended) An isolated nucleic acid [A DNA] molecule encoding a recombinant 
polypeptide comprising SEQ ID NO:5 or a polypeptide with at least 80% identity to SEQ 
ID NO:5, and having alcohol and aldehyde dehydrogenase (AADH) activity. 



5. (Amended) An isolated nucleic acid [A DNA] molecule of claim 4, wherein the 

v.... 

nucleic acid [DNA] molecule is selected from the group consisting of a linear DNA, a 
circular DNA and an insertion DNA fragment on a chromosome. 



10. (Twice Amended) A host cell transformed with [recombinant organism 
comprising] the recombinant expression vector of claim 6. 



11. (Twice Amended) A host cell transformed with [recombinant organism 
comprising] the nucleic acid [DNA] molecule of claim 4. 
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29. (Amended) An isolated polynucleotide comprising [selected from the group 
consisting of] SEQ ID NO:1 [, and polynucleotide sequences which encode a 
polypeptide with at least 80% identity to SEQ ID NO:5]. 

30. (Amended) An isolated polynucleotide comprising a polynucleotide sequence 
encoding a polypeptide [which encodes a] fragment [comprising at least 95 amino acid 
residues of a polypeptide with the sequence] consisting of amino acid residues 1 to 95 
of SEQ JD NO:5 [, which fragment has an alcohol and aldehyde dehydrogenase 
activity]. 

• . V - - 

31. (Amended) An isolated polynucleotide comprising a polynucleotide sequence 
encoding a polypeptide [which encodes a] fragment [comprising at least 44 amino acid 
residues of a polypeptide, the polypeptide having at least 80% identity to] consisting of 
amino acid residues 1 to 1 35 of SEQ ID NO:5 [and alcohol and aldehyde - 
dehydrogenase activity], * 
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